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(57) Abstract: 

PROBLEM TO BE SOLVED: To speed up the 
formation of a polycrystal I ine thin film 
having good crystalline orientation on a 
high-strength basic material by 
constituting an oriented polycrystal I ine 
basic material, on which an orient 
function layer is superimposed and which 
is also equipped with an orientated 
pol ycrysta I I i ne intermediate layer, of a 
metal with high melting point and high 
hardness of a cubic crystal system 
having a rolled aggregate structure. 
SOLUTION: A tape-shaped or otherwise- 
shaped basic material 1, which has a 
recrystal I i zed aggregate structure made 
by heat-treating a non-magnetic alloy, 
etc., of a cubic system of Hv150 of Ni-Cr base, W-Mo base, Fe-Cr 
base, or Fe-Ni base, or the like at a temperature higher than a 
recrystal I i zat ion temperature for hours after hot-rolling of 90% or 
more* is good in crystalline orientation. An orientated 
polycrystal I ine thin film 2 is continuously formed of particles such 
as yttrium-stabilized zirconia, Ca02 or Y203 depos i ted on a filming 
surface on th£ basic material 1, preferably at the sometime with 
irradiation of an ion beam from an oblique direction of a normal 
line to the surface. An oxide superconductng conductor 5, etc., is 
made up by superimposing an oxide superconducting layer 4 on an 
upper surface thereof. Because the particles depos i ted on the basic 
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material 1 deposit, in the initial stage, as atoms with good 
orientation property, film forming speed is increased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The stacking-tendency poly crystal base material which is a stacking- 
tendency polycrystal base material to which it comes to provide a base material and a 
stacking-tendency. polycrystal interlayer, and the laminating of the stacking-tendency 
stratum functionale is carried out further, and is characterized by for the 
aforementioned base material consisting of a high degree-of-hardness metal of the 
high-melting point of cubic system, and making it into a rolling texture. 
[Claim 2] the oxide superconductivity characterized by coming to provide the base 
material which consists of a high degree-of-hardness metal of the high-melting point 
of cubic system, and was made into the rolling texture, the stacking-tendency J 
polycrystal interlayer formed on this base material, and the oxide-superconductiiity 
layer formed on this stacking-tendency polycrystal interlayer — a conductor 
[Claim 3] the oxide superconductivity characterized by carrying out the laminating of 
the oxide-superconductivity layer on this stacking-tendency polycrystal interlayer 
while heat treatment heated to the temperature more than a recrystallizing temperature 
is performed, a base material is formed, an ion beam is irradiated from across and a 
stacking-tendency polycrystal interlayer is formed at the same time it makes an 
interlayer's constituent particle deposit on this base material after performing strip 
processing of 90% or more of workabilities to the material which consists of a high 
degree-of-hardness metal of the high-melting point of cubic system — the manufacture 
technique of a conductor 
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DETAILED DESCRIPTION _ 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thing 
equipped with the interlayer excellent in the crystal stacking tendency on base 
materials, such as the shape of a tape, and the structure further equipped with 
tendency stratum functionale, such as an oxide-superconductivity layer with an 
excellent superconductivity property, on it, and its manufacture technique. 
[0002] 

[Description of the Prior Art] although the oxides superconductors become and 
discovered at recent years is an outstanding superconductor which shows the critical 
temperature exceeding liquid nitrogen temperature — present and this kind of oxides 
superconductors — a practical superconductivity — in order to use it as a conductor, the 
trouble which should solve various exists One of the trouble of the is the problem that 
the critical current density of an oxides superconductors is low. 
[0003] The problem that the critical current density of an oxides superconductors is 
low is the cause with big an electric anisotropy existing in the crystal of an oxides 
superconductors itself, and although especially an oxides superconductors tends to 
pass the electrical and electric equipment to a shaft orientations and b shaft 
orientations of the crystallographic axis, it is known that it will be hard to pass the 
electrical and electric equipment to c shaft orientations, such a viewpoint to an oxides 
superconductors — a base-material top ~ forming ~ this — a superconductivity — in 
order to use it as a conductor, it is necessary to form the oxides superconductors of the 
good status of a crystal stacking tendency on a base material, to make the orientation 
of the a-axis or b shaft of the crystal of an oxides superconductors carry out in the 
orientation which is going to pass the electrical and electric equipment moreover, and 
to make the orientation of the c axis of an oxides superconductors carry out in the 
orientation of other 

[0004] By the way, in order to use an oxides superconductors as a conductor, it is 
necessary to form the good oxide-superconductivity layer of a crystal stacking 
tendency on the base material of long pictures, such as the shape of a tape. However, 
as for the metal tape itself, if an oxide-superconductivity layer is directly formed on 
base materials, such as a metal tape, since it differs from an oxides superconductors 
greatly, the crystal structure cannot form the good oxide-superconductivity layer of a 
crystal stacking tendency at all by the polycrystalline substance, either. And in order 
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that a diffusion reaction may arise between a metal tape and an oxide- 
superconductivity layer with heat treatment performed in case an oxide- 
superconductivity layer is formed, the crystal structure of an oxide- superconductivity 
layer collapses and there is a problem on which a superconductivity property 
deteriorates. Then, this invention persons form the polycrystal thin films (interlayer) 
11, such as an yttrium stabilized zirconia (YSZ), on the base material 10 which is 
shown in the drawing 4 which consists of metal tapes, such as a Hastelloy tape. On 
this polycrystal thin film 11, critical temperature is about 90 K also of an oxides 
superconductors, the superconductivity which excelled [ form / the superconductivity 
layer 12 of the YlBa2Cu30x system excellent in the stability which can be used in 
liquid nitrogen (77K) ] in the superconductivity property - various attempts which 
manufacture a conductor 13 are performed Out of such an attempt, previously, this 
invention persons are performing the patent application to Japanese Patent Application 
No. 126836 [ three to ], Japanese Patent Application No. 126837 [ three to ], Japanese 
Patent Application No. 205551 [ two to ], Japanese Patent Application No. 13443 
[ four to ], Japanese Patent Application No. 293464 [ four to-], Japanese Patent 
Application No. 210777 [ five to ], etc., in order to form the polycrystal thin film 
excellent in the crystal stacking tendency, or in order to obtain the superconductivity 
tape which was excellent in the superconductivity property. 
[0005] In case the constituent particle of the target prepared in the membrane 
formation processing container is made to deposit on the base material of the shape of 
a tape, such as a Hastelloy tape, according to the technique indicated by these parent 
applications It is made to deposit, irradiating the ion beam generated from the ion 1 
source from across to the normal of the membrane formation side of a base material \ 
with a certain specific degree (50-60 degrees) of incident angle. By the technique 
(the ion beam assistant vacuum-deposition:IBAD method) of forming a polycrystal 
thin film on a base material, the polycrystal thin film excellent in the crystal stacking 
tendency can be formed. The detailed crystal grain which has the crystal structure of 
cubic system this polycrystal thin film in large numbers Come to carry out junction 
unification through the grain boundary, and orientation of the c axis of the 
crystallographic axis of each crystal grain is carried out right-angled to the top 
(membrane formation side) of a base material. The a-axes and b shafts of a 
crystallographic axis of each crystal grain are mutually turned in the same orientation, 
and orientation within a field is carried out along the membrane formation side of a 
base material, and the parallel field. Moreover, the a-axes (or b shaft) of each crystal 
grain 20 which constitutes the polycrystal thin film 1 1 as shown in drawing 6 are 
arranging and garT2mg _Qut orientation of those angles (grain-houndarv inclina tion K]^ 
to make to about 30 or less degrees , and the thing which forms the superconductivity 
layer of YBaCuO system by the laser vacuum deposition etc. on the polycrystal thin 
film excellent in this crystal stacking tendency further and which was excellent also in 
the crystal stacking tendency of an oxide-superconductivity layer when becoming — 
becoming - thereby ~ 77K the oxide superconductivity with a as high critical 
current density as two or more 105 A/cm — a conductor can be obtained 
[0006] by the way, the oxide superconductivity manufactured using the IBAD method 
explained previously - the oxide superconductivity of the structure which makes the 
stacking-tendency metal tape which consists of nickel or Ag which is shown in the 
dfaw.ing_5 other than a conductor 13 a base material 15, and comes to carry out the 
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laminating of the reaction prevention interlayer 16 and the oxide-superconductivity 
layer 17 on it - the conductor 18 is known this kind of oxide superconductivity ~ in a 
conductor, it is the structure which was going to perform strip processing to the metal 
tape which consists of nickel or Ag, was going to raise the stacking tendency 
systematic as a texture for the organization to it, and was going to raise the crystal 
stacking tendency of a reaction prevention interlayer and an oxide-superconductivity 
layer to it on the basis of this stacking-tendency metal tape 
[0007] 

[Problem(s) to be Solved by the Invention] the oxide superconductivity by the IB AD 
method which this invention persons developed ~ although known as what shows the 
outstanding critical current density, in order that a conductor 13 might form the 
polycrystal thin film 1 1 used as an interlayer, it required time and had the problem that 
manufacture luminous efficacy was bad In case the IBAD method deposits the atom of 
YSZ, irradiating an ion beam from across, this By the spatter effect of an ion beam, 
flip off the bad atom of the bad stacking tendency of a list unstable in energy, and it is 
removed. Since it is the technique in which it obtains the good polycrystal thin film of 
a stacking tendency by leaving alternatively only the good atom of the good stacking 
tendency of a list stable in energy, and making it deposit In order for the deposition 
luminous efficacy of the atom by the spatter to fall, compared with membrane 
formation by the usual spatter, the membrane formation rate originates in the bad 
thing. In addition, as a result of this invention persons' observing the status of atomic 
deposition here, especially advance of deposition of the atom by the IBAD methbd 
was slow in the first stage, and after the good atom of the stacking tendency of a 
certain amount of thickness accumulated, the comparatively quick thing made it clear. 
Although the atom of the bad status of the bad stacking tendency of especially a list 
tends to deposit this in the initial stage of atomic deposition, as a result of an ion 
beam's flipping off the bad atom of the list [ many ] of these, especially in the initial 
stage of deposition, a membrane formation rate is bad, and after the stacking tendency 
has been ready to some extent and atomic deposition advances, it is thought that the 
atom deposited after that is because the establishment deposited by the good stacking 
tendency is high. This invention persons reached the invention in this application this 
time based on such an IBAD method for the purpose of the ability to make the 
polycrystal thin film excellent in the crystal stacking tendency deposit at a membrane 
formation speed quicker than the former on a base material. 

[0008] next, the former using the base material 15 of a stacking-tendency metal tape 
which is shown in drawing 5 ~ the oxide superconductivity of structure — since a 
conductor 18 was the structure using the texture by rolling of a base material 15, 
comparatively soft base materials (Ag is Hv=20-30 and nickel is about [ Hv=80 ]), 
such as nickel and Ag, needed to be used for it here - a superconductivity -- since the 
application technique of a conductor is applied to the member on which mighty 
magnetism and big mechanical power act like a super-conductive magnet or a 
superconductivity generator, although what has a degree of hardness high as much as 
possible and an intensity high as much as possible is desirable as for a base material, it 
has a possibility of becoming the shortage of an intensity, by nickel or Ag Moreover, 
since nickel has ferromagnetism in itself, there is an inapplicable problem in the base 
material of a magnetic field application, the oxide superconductivity equipped with 
base material with a high intensity while this invention persons had the polycrystal 
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thin film which formed the high poly crystal thin film of a crystal stacking tendency on 
it in view of the problem of structure such conventionally using the base material with 
high intensity and degree of hardness, and was excellent in the stacking tendency — it 
aims at technical offer which manufactures a conductor 
[0009] 

[Means for Solving the Problem] It is characterized by being the stacking-tendency 
poly crystal base material to which it comes to provide a base material and a stacking- , 
tendency polycrystal interlayer, and the laminating of the stacking-tendency stratum 
functionale is carried out, and for a base material consisting of a high degree-of- 
hardness metal of the high-melting point of cubic system, and making this invention 
into a rolling texture, in order to solve the aforementioned technical probrem. 
Furthermore, this invention consists of a high degree-of-hardness metal of the high- 
melting point of cubic system, and it comes to provide the base material made into the 
rolling texture, the stacking-tendency polycrystal interlayer formed on this base 
material, and the oxide-superconductivity layer formed on this stacking-tendency 
polycrystal interlayer. Next, it is characterized by carrying out the laminating of the 
oxide-superconductivity layer on this stacking-tendency polycrystal interlayer while 
this invention performs heat treatment heated to the temperature more than a 
recry stall izing temperature, forms a base material, irradiates an ion beam from across 
and forms a stacking-tendency polycrystal interlayer at the same time it makes an 
interlay er f s constituent particle deposit on this base material after performing strip 
processing of 90% or more of workabilities to the material which consists of a high 
degree-of T hardness metal of the high-melting point of cubic system. - 
[0010] 

[Embodiments of the Invention] the oxide superconductivity to which drawin g 1 
comes to carry out the laminating of the oxide-superconductivity layer to the 
polycrystal base material concerning this invention ~ what shows the cross-section 
structure of the 1 operation gestalt of a conductor - it is - the oxide superconductivity 
of this operation gestalt -- the laminating of the interlayer (stacking-tendency 
polycrystal thin film) 2 is carried out to the top of the base materials 1 , such as the 
shape of a tape, the polycrystal base material 3 is constituted and the oxide- 
superconductivity layer (stacking-tendency stratum functionale) 4 carries out the 
laminating of the conductor 1 to the top the aforementioned base material 1 - a 
nickel-Cr system (concrete - Hastelloy B of a nickel-Cr-Fe-Mo system --) W-Mo 
systems, such as C and X, a Fe-Cr system (for example, austenite stainless steel), It is 
desirable to consist of a nonmagnetic alloy beyond Hv=150 of the cubic system 
represented by materials, such as a Fe-nickel system (for example, thing of a 
nonmagnetic composition system). 90% or more of a hot rolling manipulation is given 
to the alloy of these systems, heat treatment of 5 hours is performed at the temperature 
of several hours (for example, 1500 degrees C) further after that with the temperature 
more than a recrystallizing temperature (1200-1500 degrees C), and it considers as a 
recry stallization texture. Moreover, as for the front face of a base material 1, it is 
desirable that the value of FWHM (ftill width at half maximum) which shows **10- 
20nm of surface roughnesss and the stacking tendency within a field is made into 
about 10 degrees. 

[001 1] It is known for the aforementioned Hastelloy making composition of remainder 
nickel a subject Cr: 1-23.0%, Fe:4-20%, Mo:8-30%, Co:0.5-2.5%, and W:0.2 to 4.5%, 
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and the degree of hardness of the domain of Hv=200-400 is high. Each alloy of the 
nickel-Cr system represented by these Hastelloies is an alloy of a high degree of 
hardness, and it comes to show a good crystal stacking tendency, being used as a 
texture by being heat-treated after 90% or more of a strong manipulation above a 
recrystallizing temperature. The afore mentioned interlayer ( stacking-tendency 
polycrystal thin film) 2 consists of a n yttrium stabilized zirconia (YSZ), a cerium 
oxide (Ce02), a yttrium oxide _(Y2Q3V etc., and forms membranes on a base material 
1 by the above-mentioned IB AD method in which this invention persons are doing the 
patent application. 

[0012] Drawing 3 is drawing showing an example of the manufacturing installation of 
the polycrystal thin film used suitable for the manufacture of an interlayer 2 formed on 
a base material 1 . The base-material electrode holder 23 which can be heated to 
request temperature while the manufacturing installation of this polycrystal thin film 
supports the tape-like base material 1, The base-material sending-out bobbin 24 for 
delivering the tape-like base material 1 on the base-material electrode holder 23, The 
base-material winding bobbin 25 for rolling round the tape-like base material 1 in 
which the polycrystal thin film was formed, The tabular target 36 by which opposite 
arrangement was carried out with the predetermined spacing in the slanting upper part 
of the aforementioned base-material electrode holder 23, The spatter beam irradiation 
equipment 38 arranged towards the inferior surface of tongue of a target 36 in the 
slanting upper part of this target 36 (spatter means), The side of the aforementioned 
base-material electrode holder 23 is countered with a predetermined spacing, and the 
ion source 39 which estranges with the aforementioned target 36 and has been ' 
arranged serves as the outline configuration contained in the membrane formation 
processing container 40 in which evacuation is possible. 

[0013] The aforementioned base-material electrode holder 23 equips the interior with 
a heating heater, and can heat now the base material 1 of the shape of a tape delivered 
on the base-material electrode holder 23 to desired temperature if needed. This base- 
material electrode holder 23 is attached in base material 23a free [ rotation ] by the pin . 
etc., and can adjust the degree of tilt angle now. Such a base-material electrode holder 
23 is arranged in the optimum irradiation field of the ion beam irradiated from the ion 
source 39 in the membrane formation processing container 40. 
[0014] In the manufacturing installation of the polycrystal thin film of this example, 
the tape- like base material 1 can be continuously delivered on the base-material 
electrode holder 23 from the aforementioned base-material sending-out bobbin 24, and 
continuity membrane formation of the base material 1 by which the polycrystal thin 
film was formed in the aforementioned optimum irradiation field can be carried out 
now on a base material 1 by rolling round with the base-material winding bobbin 25. 
This base-material winding bobbin 25 is arranged out of the aforementioned optimum 
irradiation field. 

[0015] The aforementioned target 36 is for forming the polycrystal thin film made into 
the purpose, and the thing of the same composition as the polycrystal thin film of the 
target composition or approximation composition etc. is used for it. What is necessary 
is not to restrict to these, although the zirconia (YSZ) specifically stabilized by MgO 
or Y203, a cerium oxide (Ce02), a yttrium oxide (Y203), etc. are used as a target 36, 
and just to use suitably the target corresponding to the polycrystal thin film which it is 
going to form. Such a target 36 is attached in target base material 36a free [ rotation ] 
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by the pin etc., and can adjust the degree of tilt angle now. The aforementioned spatter 
beam irradiation equipment (spatter means) 38 is equipped with the grid for 
an evaporation source to the interior of a container, pulling out inside near the 
evaporation source, and applying a voltage to it, is constituted, irradiates an ion beam 
to a target 36, turns the constituent particle of a target 36 to a base material 22, and 
start striking it. 

[0016] It is the spatter beam irradiation equipment 38 and the thing of the same 
configuration as abbreviation, and the aforementioned ion source 39 contains an 
evaporation source inside a container, it is equipped with the grid for pulling out near 
the evaporation source and applying a voltage, and is constituted. And it is the 
equipment which a part of atom generated from the aforementioned evaporation . 
source or molecule is ionized, and the ionized grain is controlled by the electric field I 
generated by the grid, and is irradiated as an ion beam. As shown in drawing 3 , the \ 
aforementioned ion source 39 has the medial-axis line S, makes it incline to the 
membrane formation side (front face) of the base material 1 on the base-material 
electrode holder 23 by degree [ of incident angle ] theta (angle of perpendicular 
(normal) H of a base material 1, and center line S to make), and has countered, 
although this degree [ of incident angle ] theta has the desirable domain of 50 - 60 
degrees — more -- desirable — the domain of 55 - 60 degrees — it is over or below 55 
degrees most preferably Therefore, the ion source 39 is arranged so that it may have / 
by degree [ of incident angle ] theta which has received normal H of the membrane 
formation side of a base material 22 and an ion beam can be irradiated. 
[0017] In addition, although the ion beam of rare gas, such as helium+, Ne+, AH-, 
Xe-h and KrK or the mixed ion beam of they and oxygen ion is sufficient as the ion 
beam which irradiates a base material 22 with the aforementioned ion source 39 when 
forming the interlay er 2 of YSZ, when forming Ce02, the mixed ion beam of Xe+, 
Kr+-, or these 2 element is used for it. Moreover, controlled-atmosphere sources of 
supply, such as a chemical cylinder, are connected with the rotary pump 5 1 for 
changing the inside of this container 40 into low voltage status, such as a vacuum, and 
the cryopump 52 at the aforementioned membrane formation processing container 40, 
respectively, and it can be made the inert gas ambient atmosphere which is in low 
voltage status, such as a vacuum, about the interior of the membrane formation 
processing container 40, and contains the inert gas ambient atmosphere or oxygen of 
argon gas or others now. Furthermore, the current density metering device 55 for 
measuring the current density of the ion beam in this container 40 and the pressure 
gage 55 for measuring the pressure in the aforementioned container 40 are attached in 
the aforementioned membrane formation processing container 40. 
[001 8] Next, the case where the polycrystal thin film of YSZ is formed on the tape- 
like base material 1 using the manufacturing installation of the aforementioned 
configuration is explained. In order to form a polycrystal thin film on the tape-like 
base material 22, while vacuum length of the interior of the membrane formation 
processing container 40 which has contained the base material 22 is carried out using 
the target 36 which consists of YSZ and it considers as the reduced pressure ambient 
atmosphere, a base material 1 is delivered to the base-material electrode holder 23 at 
the rate of predetermined from the base-material sending-out bobbin 24, and the ion 
source 39 and the spatter beam irradiation equipment 38 are operated further. 
[0019] If an ion beam is irradiated from the spatter beam irradiation equipment 38 to a 
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target 36, the constituent particle of a target 36 will start being struck and it will come 
flying on a base material 1. And from the ion source 39, for example, the mixed ion 
beam of At ion and oxygen ion is irradiated, the polycrystal thin film of desired 
thickness is formed, and the base material 1 of the shape of a tape after membrane 
formation is rolled round in the base-material winding bobbin 25 at the same time it 
makes the constituent particle which it started striking from a target 36 deposit on the 
base material 1 delivered on the base-material electrode holder 23. 
C [0020] Degree [ of incident angle ] theta at the time of irradiating an ion beam here 
has the desirable domain of 50 - 60 degrees, and it is over or below 55 degrees more 
preferably. If theta is made into 90 degrees here, although orientation of the c axis of a 
polycrystal thin film is carried out right-angled to the membrane formation side on a 
' base material 22, since a field (111) stands oh the membrane formation side of a base 
material 22, it is not desirable. Moreover, if theta is made into 30 degrees, a 
polycrystal thin film will stop carrying out even c axis orientation. If ion beam 
irradiation is carried out with the degree of incident angle of the above desirable 
domains, the field (100) of the crystal of a polycrystal thin film will come to stand. 
Performing ion beam irradiation with such a degree of incident angle, by performing 
sputtering, the a-axes and b shafts of a crystallographic axis of YSZ which are formed 
on a base material 1 are mutually turned in the same orientation, and can carry out 
orientation within a field along a field parallel to the top (membrane formation side) of 
a base material 1 . [ of a polycrystal thin film ] 

[0021] Here, as a result of an ion beam's flipping off the bad atom of the list [ mkny ] 
of these although both the good atom of the good stacking tendency of a list and* the 
atom of the bad status of the bad stacking tendency of a list tend to accumulate in the 
initial stage of atomic deposition if the atom is deposited on the base material of usual 
non-orientation, irradiating an ion beam, especially in the initial stage of deposition, a 
membrane formation rate becomes bad. however, the atom of YSZ which it is going to 
come out of and is going to deposit on this base material 1 what { whose ] is used in 
this gestalt is the base material 1 which raised the stacking tendency as a 
recrystallization texture beforehand The result which is going to carry out orientation 
better than the case where it is going to deposit on a non-orientation base material, 
Since the rate of the atom which exists in the good stable position of a stacking 
tendency becomes high, it becomes easy to deposit the good atom of the good stacking 
tendency of a list in the initial stage of deposition and a membrane formation rate 
improves, the polycrystal thin film 2 as a good interlayer of a stacking tendency 
generates early. 

[0022] And if it forms by the forming [ membranes ] methods, such as sputtering and 
a laser vacuum deposition, on the polycrystal thin film 2 with which the laminating of 
the oxide-superconductivity layer 4 was carried out on the polycrystal thin film 2 
formed as mentioned above, for example, the grain-boundary inclination was arranged 
with a sufficient precision as mentioned above, it will grow epitaxially and crystallize 
so that the oxide-superconductivity layer 4 by which a laminating is carried out on this 
polycrystal thin film 2 may also be adjusted in the stacking tendency of the polycrystal 
thin film 2. Therefore, the oxide-superconductivity layer 4 formed on the 
aforementioned polycrystal thin film 2 does not almost have turbulence in a crystal 
stacking tendency, the c axis which seldom passes the electrical and electric 
equipment in the thickness orientation of a base material 1 carries out orientation in 
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each of the crystal grain which constitutes this oxide-superconductivity layer 4, and a- 
axes or b shafts are carrying out orientation in the length orientation of a base material 
1 . Therefore, the obtained oxide-superconductivity layer is; excellent in the quantum 
associativity in the grain boundary, since there is almost no degradation of a 
superconductivity property in the grain boundary, it becomes easy to pass the 
electrical and electric equipment in the length orientation of a base material 1, and the 
critical current density of die same grade as the oxide-superconductivity layer which 
forms on MgO or the single crystal base material of SrT03, and is obtained high 
enough is obtained. 

[0023] By the way, as shown in drawing 2 , after forming the polycrystal thin film 2 
on a base material 1, the polycrystal thin film 6 of further the product made from the 
same material may be formed on the polycrystal thin film 2 by the usual spatter (the 
spatter and the bias spatter method do not perform ion beam assistance) which is not 
the IB AD method, and the interlayer of two-layer structure may be formed. Here, if 
the polycrystal thin film 6 is formed on the good polycrystal thin film 2 of the crystal 
stacking tendency by the IB AD method, since the polycrystal thin film 6 grows 
epitaxially to the polycrystal thin film 2 and grows easily, it can also make high 
enough the crystal stacking tendency of the polycrystal thin film 6. thus, the oxide 
superconductivity of the structure shown in drawing 2 by forming the oxide- 
superconductivity layer 4 on it while it can obtain easily the interlayer (thing of the 
thickness of the part which doubled the polycrystal thin film 2 and the polycrystal thin 
film 6) of thickness sufficient in the type to carry out where the fault of the IBAD 
method a membrane formation speed is slow is compensated and polycrystal basfe- 
material 3 1 equipped with the polycrystal thin films 2 and 6 of sufficient thickness can 
be obtained, if it becomes — a conductor can be obtained 
[0024] . 
[Example] 

(Example 1) This metal tape was processed in thickness of 80 micrometers an 
oppressive total with the number pass of hot rolling manipulations (600 degrees G) 
using the pressure roll of a cemented carbide using the metal tape with a thickness 
[ which consists of Hastelloy A (nickel58%, Mo20%, Mn2.0%, Fe20%) ] of 1mm. 
Then, heat treatment which cools this metal tape after 5 hour heating at 1500 degrees 
C more than a recrystallizing temperature was performed, and the metal tape base 
material which has a recrystallization texture was obtained. The average of the surface 
roughness of the metal tape after this rolling was **20nm or less. Then, the 
manufacturing installation of the polycrystal thin film of a configuration of being 
shown in drawing 3 was used, vacuum length of the interior of a membrane formation 
processing container of this manufacturing installation was carried out with the rotary 
pump and the cryopump, and it decompressed to 3.0x10-4 toll. A target uses the thing 
made from YSZ (stabilized zirconia). Moreover, spatter voltage 1000V, Set the degree 
of incident angle of the ion beam generated from 1 00mA of spatter currents, and the 
ion source as 55 degrees to the normal of the membrane formation side of a base 
material, and are set the assistant voltage of the ion source as 300V. and the current of 
the ion source is set as 60mA. While making the constituent particle of a target deposit 
on a base material, the ion beam was irradiated and the polycrystal thin film of YSZ of 
the shape of a layer with a thickness of 0.5 micrometers was formed over 1 hour. 
[0025] The result which performed the X-ray diffraction examination by the theta- 
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2theta method for having used CuK alpha rays about the polycrystal thin film of 
obtained YSZ, The peak of the field (200) of YSZ or (400) a field accepts, and that in 
which the field (100) of the polycrystal thin film of YSZ is carrying out orientation 
along the field parallel to a base-material front face can be presumed. It became clear 
that the polycrystal thin film of YSZ carries out orientation of the c axis at right angles 
to the membrane formation side of a base material, and is formed. 
[0026] Next, it measured whether in this polycrystal thin film of YSZ, the a-axis or b 
shaft of a polycrystal thin film of YSZ would carry out orientation. For the 
measurement, as shown in drawing 6 , while an X-ray is irradiated at an angle theta 1 
at the polycrystal thin film 2 formed on the base material 1 In the vertical plane 
containing an incidence. X-ray, install the X-ray counter 58 in the position of the angle 
of 2thetal to an incidence X-ray, and the value of level angle phi to the vertical plane 
containing an incidence X-ray is changed suitably. That is, the stacking tendency of 
the a-axes of the polycrystal thin film 2 or b shafts was measured by measuring the 
diffraction strength obtained when only angle-of-rotation phi makes it rotate as a base 
material 1 is shown in the arrow head in drawing 6 . Consequently, when phi was 
made into 90 degrees and 0 times in the case of the polycrystal thin film of this 
example, the peak of the field (111) of YSZ appeared every 90 degrees to angle-of- 
rotation phi. This is equivalent to the peak (011) of YSZ within a substrate side, and it 
became clear that the a-axes or b shafts of a polycrystal thin film of YSZ is carrying 
out orientation. 

[0027] Furthermore, the crystal stacking tendency in each crystal grain of the j 
polycrystal layer of the polycrystal thin film of obtained YSZ was measured. In this 
measurement, when X-ray diffraction was performed by the technique previously 
explained on the basis of drawing 6 , the diffraction peak at the time of setting the 
angle of phi as the value of a unit once to -ten - +10 degrees was measured. From the 
result, although the diffraction peak of the polycrystal thin film of obtained YSZ 
appeared in less than **three - five grain-boundary inclinations, having disappeared 
made it clear at **8 - 10 degrees. Therefore, having fitted in less than 10 degrees 
clear the grain-boundary inclination of the crystal grain of the obtained polycrystal 
thin film, and it became clear to have a good stacking tendency. 
[0028] next, the polycrystal thin film top of the above YSZ -- laser vacuum 
evaporationo equipment » using ~ an oxide-superconductivity layer with a thickness 
of 1.0 micrometers -- forming -- oxide superconductivity — the conductor was 
produced the target with which this laser vacuum evaporationo equipment is equipped 
****** Y1.0Ba2.0Cu3.0O7-x - the target which consists of an oxides 
superconductors of composition was used After having introduced oxygen into the 
interior after decompressing the interior of a membrane formation processing room to 
1x10-6 toll, and considering as 2x10-3 toll, laser vacuum evaporationo was 
performed. ArF laser with a wavelength of 193nm was used as laser for target 
vaporization, after this membrane formation and 400 degreeC -- for 60 minutes and 
the inside of the oxygen ambient atmosphere -- setting -- a thin film ~ heat-treating ~ 
oxide superconductivity the conductor was obtained 

[0029] this oxide superconductivity — as a result of cooling a conductor to 77K by 
liquid nitrogen and measuring a critical current density by 4 terminal method on 
condition that external magnetic field 0T (tesla), critical-current-den$ity 
=8.2xlOA/cm2 were shown, and it has checked demonstrating a very excellent 
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superconductivity property 

, [0030] (Example of a comparison) Instead of the stacking-tendency metal tape which 
has the texture of the aforementioned example, although the completely same 
processing as an example was performed using the metal tape made from a Hastelloy 
of non-orientation into which it is not processed and the interlay er of YSZ with a 
thickness of 0.5 micrometers was formed on the base-material tape, in order to form 
an interlayer with a thickness of 0.5 micrometers, the same conditions as the above 
took 5 hours, this oxide superconductivity although it has checked critical-current- 
density =8.0xlOA/cm2 being shown, and demonstrating an excellent 
superconductivity property equivalent to a previous example as a result of cooling a 
conductor 77K by liquid nitrogen and measuring a . critical current density by 4 
terminal method on condition that external magnetic field 0T (tesla), when the non- 
orientation metal tape was used, it became clear that an interlayer's membrane 
formation takes the time when it is 5 times many as this 
[0031] 

[Effect of the Invention] If it is in a stacking-tendency polycrystal base material 
according to claim 1 as explained above, since it is the stacking-tendency polycrystal 
base material to which it comes to provide a base material and a stacking-tendency 
polycrystal interlayer, and the laminating of the stacking-tendency stratum functionale 
is carried out, it consists of a high degree-of-hardness metal of the high-melting point 
of cubic system and it considers as a rolling texture, what has the good polycrystal 
interlayer of a stacking tendency easily on the good base material of the stacking 
tendency made into the rolling texture is obtained. And since orientation also of the 
crystal stacking tendency of the stacking-tendency stratum functionale formed on a 
stacking-tendency polycrystal interlayer can be easily carried out in accordance with a 
stacking-tendency polycrystal interlayer, the stacking-tendency stratum functionale 
which was excellent in the crystal stacking tendency as a result can be obtained. 
Moreover, since a base material consists of a high degree-of-hardness metal of the 
high-melting point of cubic system, its intensity is high and it can be applied also to 
the intended use on which mechanical stress tends to act. 

[0032] moreover, a superconductivity according to claim 2, if it is in a conductor 
Since it is characterized by coming to provide the base material which consists of a 
high degree-of-hardness metal of the high-melting point of cubic system, and was 
made into the rolling texture, the stacking-tendency polycrystal interlayer formed on 
this base material, and the oxide-superconductivity layer formed on this stacking- 
tendency polycrystal interlayer While what has the good polycrystal interlayer of a 
stacking tendency easily on the good base material of the stacking tendency made into 
the rolling texture is obtained The crystal stacking tendency of the oxide- 
superconductivity layer formed on a stacking-tendency polycrystal interlayer can also 
obtain the oxide- superconductivity layer which could be made to carry out orientation 
easily in accordance with a stacking-tendency polycrystal interlayer, was excellent in 
the crystal stacking tendency as a result, and was excellent in the superconductivity 
property, moreover, magnetic field application intended use, such as a super- 
conductive magnet, a superconductivity power generation machine, etc. on which an 
intensity is high and mechanical stress tends to act since a base material consists of a 
high degree-of-hardness metal of the high-melting point of cubic system, — also 
receiving — an intensity — like -- it is applicable satisfactory 
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[0033] Next, in invention according to claim 3, it can consider as a recrystallization 
texture by performing strip processing of 90% or more of workabilities at the 
temperature more than a recrystallizing temperature, and forming a base material to 
the material which consists of a high degree-of-hardness metal of the high-melting 
point of cubic system, and can consider as the good base material of a crystal stacking 
tendency. By and the thing for which an ion beam is irradiated from across and a 
stacking-tendency polycrystal interlay er is formed at the same time it makes an 
interlayer's constituent particle deposit on this base material In case it leaves 
alternatively only the good atom of the good crystal stacking tendency, of a list and it 
is made to deposit, removing the atom which is made to deposit the atom which 
should constitute a stacking-tendency polycrystal thin film on a base material, and is 
in the bad unstable position of a list by the ion beam Since it can double with the 
stacking tendency of a stacking-tendency base material by the initial stage of 
deposition and an atom can be made to deposit with the priority to the good status of 
the good stacking tendency of a list, the good stacking-tendency polycrystal interlayer 
of a stacking tendency can be formed in time when it is shorter than the former so that 
the stacking tendency of a base material may be met. moreover, the oxide 
superconductivity which was excellent in the superconductivity property which forms 
an oxide-superconductivity layer, and which was excellent in the transition-current 
property as a result since it had by the good crystal stacking tendency on the stacking- 
tendency polycrystal interlayer and the oxide-superconductivity layer was formed 
when becoming on the stacking-tendency polycrystal interlayer — a conductor can be 
manufactured in time when it is shorter than the conventional technique, and there is 
an effect which can improve manufacture luminous efficacy 
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Summary. 
(57) [Abstract] 

[Technical problem] the oxide superconductivity equipped with a base material with 
high intensity while this invention aimed at the ability to be able to make the 
polycrystal thin film excellent in a crystal stacking tendency deposit at a 
membrane-formation speed quick than before on a base material and it had the 
polycrystal thin film which formed the high polycrystal thin film of a crystal 
stacking tendency on it using a base material with high intensity and degree of 
hardness, and is excellent in a stacking tendency — aiming at technical offer which 
manufactures a conductor 

[Means for Solution] this invention is the stacking-tendency polycrystal base 
material 3 to which it comes to provide a base material 1 and the stacking- 
tendency polycrystal interlayer 2, and the laminating of the stacking-tendency 
functional layer 3 is carried out further, consists of a high degree-of-hardness 
metal of the high-melting point of cubic system, and is characterized by 
considering as rolling texture. 
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CLAIMS 



[Claim(s)] a. , • 

[Claim 1] The stacking-tendency polycrystal base material which is a stacking- 
tendency polycrystal base material to which it comes to provide a base material 
and a stacking-tendency polycrystal interlayer, and the laminating of the stacking- 
tendency functional layer is carried out further, and is characterized by for the 
aforementioned base material having consisted of a high degree-of-hardness metal 
of the high-melting point of cubic system, and making it into rolling texture. 
[Claim 2] the oxide superconductivity which consists of a high degree-of-hardness 
metal of the high-melting point of cubic system, possesses the base material made 
into rolling texture, the stacking-tendency polycrystal interlayer formed on this 
base material, and the oxide superconductivity layer formed on this stacking- 
tendency polycrystal interlayer, and is characterized by the bird clapper — a 

conductor . 
[Claim 3] the oxide superconductivity characterized by to carry out the laminating 
of the oxide-superconductivity layer on this stacking-tendency polycrystal 
interlayer while heat treatment heated to the temperature more than a 
recrystallizing temperature is performed, and forming a base material, irradiating an 
ion beam from across and forming a stacking-tendency polycrystal interlayer to 
the material which consists of a high degree-of-hardness metal of the high-melting 
point of cubic system at the same time it makes an interlayer's constituent particle 
deposit on this base material after performing strip processing of 90% or more of 
workability — the manufacture method of a conductor 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The^echnical field to which invention belongs] this invention relates to the thing 
equipped with the interlayer excellent in the crystal stacking tendency on base 
materials, such as the shape of a tape, and the structure further equipped with , 
stacking-tendency stratum functionale, such as an oxide superconductivity layer 
with an excellent superconductivity property, on it, and its manufacture method. 

[0002] x . . 

[Description of the Prior Art] although the oxides superconductors become and 
discovered at recent years are outstanding superconductors which show the 
critical temperature exceeding liquid nitrogen temperature — present and this kind 
of oxides superconductors — practical superconductivity — in order to use it as a 
conductor, the trouble which should solve various exists One of the trouble of the 
is a problem of a low in the critical current density of oxides superconductors. 
[0003] Although the problem of a low in the critical current density of oxides 
superconductors is the cause with big an anisotropy electric into the crystal of 
oxides superconductors itself existing and especially oxides superconductors tend 
to pass the electrical and electric equipment to a shaft orientations and b shaft 
orientations of the crystallographic axis, it is known that it will be hard to pass the 
electrical and electric equipment to c shaft orientations, such a viewpoint to oxides 
superconductors — a base-material top — forming — this — superconductivity - 
- in order to use it as a conductor, it is necessary to form the oxides 
superconductors of the good state of a crystal stacking tendency on a base 
material, to make the orientation of the a-axis or b-axis of the crystal of oxides 
superconductors carry out in the direction which is going to pass the electrical and 
electric equipment moreover, and to make the orientation of the c axis of oxides 
superconductors carry out in the direction of other 

[0004] By the way, in order to use oxides superconductors as a conductor, it is 
necessary to form the good oxide superconductivity layer of a crystal stacking 
tendency on the base material of long pictures, such as the shape of a tape. 
However, as for the metal tape itself, if an oxide superconductivity layer is directly 
formed on base materials, such as a metal tape, since it differs from oxides 
superconductors greatly, the crystal structure cannot form the good oxide 
superconductivity layer of a crystal stacking tendency at all by the polycrystalline 
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substance either And since a diffusion reaction arises between a metal tape and 
2fSSn^^*c«vHy layer with heat treatment performed .n case an ox.de 
superconductivity layer is formed, the crystal 

superconductivity layer collapses and there .s a problem on which a 
superconduct vity property deteriorates. Then, this invent.cn . person, form the 
pX^SnVhS- (interlayer) 1 1 . such as an yttrium "JJ^^ 
on the base material 10 as shown in drawing 4 which consists of metal tapes such 
Is Has^oy tape- On this polycrysta. thin film 1 1 . critical temperature ,s about 
90K also in oxides superconductors, the superconductivity wh.ch excelled [ form / 
the superconductivity layer 12 of the Y1Ba2Cu30x system excellent in the 
rtabXwWch can be used in liquid nitrogen (77K) ] in the superconductivity 
Property ~ various attempts which manufacture a conductor 13 are Performed 
Out of such an attempt, previously, this invention persons are performing patent 
application in Japanese Patent Application No. No. 1 26836 [ three to . Japanese 
Patent Application No. No. 126837 [ three to ], 

Ho 20555? [ two to ]. Japanese Patent Application No No. 13443 [four to ], 
Japanese Patent Application No. No. 293464 [ four to ], Japanese Patent 
Appticatior , No. No . 210777 [ five to ]. etc.. in order to form the polycrysta! thin film 
excellent in the crystal stacking tendency, or in order to obtain the 
superconductivity tape which was excellent in the superconductivity Property. 
[0005] In case the constituent particle of the target prepared in the membrane 
formation processing container is made to deposit on the base matenal of the 
shape of a tape, such as a Hastelloy tape, according to the technology indicate by 
such patent application It is made to deposit, irradiating the ion beam which made 
it generate from the ion source from across to the normal of the membrane 
formation side of a base material with a certain specific degree of indent angle 
(50 - 60 degrees). By the method (ion beam assistant vacuum deposition : the 
IBAD method) of forming a polycrystal thin film on a base matenal. the po^ry*" 1 
thin film excellent in the crystal stacking tendency can be formed. The detailed 
crystal grain which has the crystal structure of cubic system this polycrystal th.n 
film in large numbers Come to carry out junction unification through the gram 
boundary, and orientation of the c axis of the crystallograph.c axis of each crystal 
grain is carried out right-angled to the upper surface (membrane formation side) of 
a base material. The a-axes and b-axes of a crystallographic axis of each crystal 
grain are mutually turned in the same direction, and orientation w.th.r, a field .s 
carried out along the field parallel to the membrane formation s.de of a base 
material. Moreover, the a-axes (or b-axis) of each crystal gram 20 which 
constitutes the polycrystal thin film 1 1 as shown in drawing 6. are arranging and 
carrying out orientation of those angles (grain-boundary .ncl.nat.on K) to make to 
about 30 or less degrees, and the thing which forms the ^°^ ct ^Z%^ 
a YBaCuO system by the laser vacuum deposition etc. on the polycrystal thin film 
excellent in this crystal stacking tendency further and wh.ch was excellent .also ,m 
the crystal stacking tendency of an oxide superconduct.v.ty layer when becoming 
- becoming — thereby - 77K - oxide superconduct.v,ty with as high critical 
current density as two or more 105 A/cm ~ a conductor can be °btoned 
[0006] by the way, the oxide superconductivity manufactured us.ng the IBAD 
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method explained previously — the oxide superconductivity of the structure which 
makes the stacking-tendency metal tape which consists of nickel or Ag as shown 
in drawing 5 other than a conductor 13 a base material 15, and comes to carry out 
the laminating of the reaction prevention interlayer 16 and the oxide 
superconductivity layer 17 on it — the conductor 18 is known this kind of oxide 
superconductivity — in a conductor, it is the structure which was going to perform 
strip processing to the metal tape which consists of nickel or Ag, was going to 
raise the stacking tendency systematic as a texture for the organization to it r and 
was going to raise the crystal stacking tendency of a reaction prevention interlayer 
and. an oxide superconductivity layer to it based on this stackinr-tendency metal 
tape 
[0007] 

[Problem(s) to be Solved by the Invention] the oxide superconductivity by the 
IBAD method which this invention persons developed — although the conductor 13 
was known as what shows the outstanding critical current density, in order to form 
the polycrystal thin film 1 1 used as an interlayer, it required time and had the 
problem that manufacture efficiency was bad In case the IBAD method deposits 
the atom of YSZ, irradiating an ion beam from across, this By the spatter effect of 
an ion beam, flip off the bad atom of the bad stacking tendency of a list unstable in 
energy, and it is removed. Since it is the technology in which it obtains the good 
polycrystal thin film of a stacking tendency by leaving alternatively only the good 
atom of the good stacking tendency of a list stable in energy, and making it deposit 
In order for the deposition efficiency of the atom by the spatter to fall, compared 
with membrane formation by the usual spatter, the membrane formation rate 
originates in the bad thing. In addition, as a result of this invention persons 1 
observing the state of atomic deposition here, especially advance of deposition of 
the atom by the IBAD method was slow in the first stage, and after the good atom 
of the stacking tendency of a certain amount of thickness accumulated, the 
comparatively quick thing made it clear. Although the atom of the bad state of the 
bad stacking tendency of especially a list tends to deposit this in the initial stage 
of atomic deposition, as a result of an ion beam's flipping off the bad atom of the 
list of these many, especially in the initial stage of deposition, a membrane 
formation rate is bad, and after the stacking tendency has been ready to some 
extent and atomic deposition advances, it is thought that the atom deposited after 
that is because the establishment deposited in a good stacking tendency is high. 
This invention persons reached the invention in this application this time for the 
purpose of the ability to make the polycrystal thin film excellent in the crystal 
stacking tendency deposit at a membrane formation speed quicker than before on 
a base material based on such an IBAD method. 

[0008] next, the former using the base material 15 of a stacking-tendency metal 
tape as shown in drawing 5 — the oxide superconductivity of structure — since a 
conductor 18 was the structure using the texture by rolling of a base material 15, 
comparatively soft base materials (Ag is Hv=20-30 and nickel is about Hv=80), 
such as nickel and Ag, needed to be used for it here — superconductivity — since 
the application technology of a conductor is applied to the member on which 
mighty magnetism and big mechanical power act like a super-conductive magnet or 
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a superconductivity generator, although what has a degree of hardness high as 
much as possible and intensity high as much as possible s desirable as ^ a base 
material it has a possibility of becoming the shortage of .ntensrty, by uckel or Ag 
Mfreover since it has ferromagnetism in itself, nickel has an inapplicable problem 
" Z ^base material of magnetic field application, the oxide superconducfvrty 
e Jpped with the base material with high intensity while this invention .persons had 
the polycrystal thin film which formed the high polycrystal thin filnv of a crystal 
stacking tendency on it in view of the problem of structure using the base material 
3* hWh intensity and degree of hardness such conventionally, and was excellent 
in the stacking tendency - it aims at technical offer which manufactures a 
conductor 

[M e °a 9 ns for Solving the Problem] It is characterized by being the stacking-tendency 
polycrystal base material to which it comes to provide a base material and a 
stacking-tendency polycrystal interlayer. and the laminating of the stack.ng- 
tendency stratum functionale is carried out and for the base material having 
consisted of a high degree-of-hardness metal of the high-melting point of cub.c 
system, and making this invention into rolling texture, in order to solve the 
aforementioned technical problem. Furthermore, this invention consists of a high 
degree-of-hardness metal of the high-melting point of cubic system, and it comes 
to provide the base material made into rolling texture, the stacking-tendency 
polycrystal interlayer formed on this base material, and the oxide superconduct.vity 
layer formed on this stacking-tendency polycrystal interlayer. Next, it is 
characterized by carrying out the laminating of the oxide superconductivity layer 
on this stacking-tendency polycrystal interlayer while this invention performs heat 
treatment heated to the temperature more than a recrystallizing temperature, 
forms a base material, irradiates an ion beam from across and forms a stacking- 
tendency polycrystal interlayer to the material which consists of a high degree of 
hardness metal of the high-melting point of cubic system at the same time it 
makes an interlayer's constituent particle deposit on this base material after 
performing strip processing of 90% or more of workability. 

[Embodiments of the Invention] the oxide superconductivity to which drawing, l 
comes to carry out the laminating of the oxide-superconductivity layer to the 
polycrystal base material concerning this invention — what shows the cross- 
section structure of 1 operation gestalt of a conductor — it is — the oxide 
superconductivity of this operation gestalt — the laminating of the interlayer 
(stacking-tendency polycrystal thin film) 2 is carried out to the upper surface of 
the base materials 1, such as the shape of a tape, the polycrystal base material 3 
is constituted and the oxide-superconductivity layer (stacking-tendency stratum 
functionale) 4 carries out the laminating of the conductor 1 to the upper surface of 
this the aforementioned base material 1 — a nickel-Cr system (concrete 
Hastelloy B of an nickel-Ci-Fe-Mo system — ) W-Mo systems, such as C and X, a 
Fe-Cr system (for example, austenite stainless steel), The nonmagnet.c alloy 
beyond Hv=150 of the cubic system represented by material, such as a Fe nickel 
system (for example, thing of a nonmagnetic composition system), to a bird clapper 
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is desirable. 90% or more of hot rolling processing is given to the alloy of these 
systems, heat treatment of 5 hours is performed at the temperature of several 
hours, for example, 1500 degrees C, further after that with the temperature more 
than a recrystallizing temperature (1200-1500 degrees C), and it considers as a 
recrystallization texture. Moreover, as for the front face of a base material 1, it is 
desirable that the value of full width at half maximum (full width at half maximum) 
which shows **10-20nm of surface roughness and the stacking tendency within a 
field is made into about 10 degrees. 

[001 1] The aforementioned Hastelloy is known for making composition of 
Remainder nickel into a subject Cr:1-23.0%, Fe:4-20% ? Mo:8~30%, Co:0.5-2.5%, and 
W:0.2 to 4.5%, and its degree of hardness of the range of Hv=200-400 is high. Each 
alloy of the nickel~Cr system represented by these Hastelloies is an alloy of a high 
degree of hardness, and it comes to show a good crystal stacking tendency, being 
used as a texture by being heat-treated after 90% or more of strong processing 
above a recrystallizing temperature. The aforementioned interlayer (stacking- 
tendency polycrystal thin film) 2 consists of an yttrium stabilized zirconia (YSZ), a 
cerium oxide (Ce02) f a yttrium oxide (Y203), etc., and forms membranes on a base 
material 1 by the above-mentioned IBAD method irt which this invention persons 
are doing patent application. 

[001 2] Drawing 3 is drawing showing an example of the manufacturing installation 
of the polycrystal thin film used suitable for the manufacture of an interlayer 2 
formed on a base material 1. The base-material electrode holder 23 which can be 
heated to request temperature while the manufacturing installation of this 
polycrystal thin film supports the tape-like base material 1, The base-material 
sending-out bobbin 24 for sending out the tapeHike base material 1 on the base- 
material electrode holder 23, The base-material winding bobbin 25 for rolling round 
the tape-like base material 1 in which the polycrystal thin film was formed, The 
target 36 of the tabular by which opposite arrangement was carried out with the 
predetermined interval in the slanting upper part of the aforementioned base- 
material electrode holder 23, The spatter beam irradiation equipment 38 arranged 
towards the undersurface of a target 36 in the slanting upper part of this target 36 
(spatter means), The side of the aforementioned base-material electrode holder 23 
is countered with a predetermined interval, and the ion source 39 which estranged 
with the aforementioned target 36 and has been arranged has outline composition 
contained in the membrane formation processing container 40 in which evacuation 
is possible. 

[0013] The aforementioned base-material electrode holder 23 equips the interior 
with a heating heater, and can heat now the base material 1 of the shape of a tape 
sent out on the base-material electrode holder 23 to desired temperature if 
needed. This base-material electrode holder 23 is attached in base material 23a 
free [ rotation ] by the pin etc., and can adjust the degree of tilt angle now. Such a 
base-material electrode holder 23 is arranged in the optimal irradiation field of the 
ion beam irradiated from the ion source 39 in the membrane formation processing 
container 40. 

[0014] In the manufacturing installation of the polycrystal thin film of this example, 
the tape-like base material 1 can be continuously sent out on the base-material 
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electrode holder 23 from the aforementioned base-material sending-out bobbin 24. 
^nd continuation membrane formation of the base materia 1 * can 
polycrystal thin film was formed in the aforementioned optimal 
be carried out now on a base material 1 by rolling round with the base matena! 
wlnd^g bobbin 25. This base-material winding bobbin 25 is arranged out of the 

36 is for forming the 

into the purpose, and the thing of the same composite as the P°^ c ^ « m 
of the target composition or approximation composition etc « ; used for* JWhat ,s 
necessary is not to restrict to these, although the zircon. (YSZ > "P~^* ^ 
stabilized by MgO or Y203. a cerium oxide (Ce02). a yttr.um ox.de (Y203) etc. are 
used as a target 36. and just to use suitably the target corresponding to the 
pofyc'stal thin film which it is going to form. Such a target 36 is attached ,n target 
base material 36a free [ rotation ] by the pin etc.. and can adjust tfm degree of tilt 
angle now. The aforementioned spatter beam irradiation equipment (spatter means} 
38 is equipped with the grid for containing an evaporation source to the mtenor of 
a container, pulling out inside near the evaporation source, and applying voltage to 
it, is constituted, irradiates an ion beam to a target 36. and can turn and drive the 
constituent particle of a target 36 in a base material 22. ...... 

[0016] It is the thing of the same composition as the spatter beam irradiation 
equipment 38 and abbreviation, and the aforementioned ion source 39 contains an 
evaporation source inside a container, it is equipped wrth the grid for pulhng out 
near the evaporation source and applying voltage, and is constituted. And it is 
equipment which a part of atom generated from the aforementioned evaporation 
source or molecule is ionized, and it controls by the electric field which generated 
the ionized particle in the grid, and is irradiated as an ion beam. As shown in 
drawing 3 , the aforementioned ion source 39 has the medial-axis line S, made rt 
incline to the membrane formation side (front face) of the base material 1 on the 
base-material electrode holder 23 with the degree theta of incident angle (angle of 
the perpendicular (normal) H of a base material 1. and a center line S to make), and 
has countered, although this degree theta of incident angle has the desirable range 
of 50 - 60 degrees — more — desirable — the range of 55 - 60 degrees — it is 
just over or below 55 degrees most preferably Therefore, the ion source 39 is 
arranged so that it may have with the degree theta of incident angle to which the 
normal H of the membrane formation side of a base material 22 is received and an 
ion beam can be irradiated. 

[0017] In addition, although the ion beam of rare gas, such as helium+, Ne+. Ar+. 
Xe+ and Kr+, or the mixed ion beam of they and oxygen ion is sufficient as the ion 
beam which irradiates a base material 22 with the aforementioned ion source 39 
when forming the interlayer 2 of YSZ, when forming Ce02, the mixed ion beam of 
Xe+ Kr+ or these 2 element is used for it. Moreover, controlled-atmosphere 
sources of supply, such as a chemical cylinder, are connected with the rotary 
pump 51 for changing the inside of this container 40 into low voltage states, such 
as a vacuum, and the cryopump 52 at the aforementioned membrane formation 
processing container 40, respectively, and it can be made the inert gas atmosphere 
which is in low voltage states, such as a vacuum, about the intenor of the 
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membrane formation processing container 40. and ^"^ in t ^^ ent 
atmosDhere or oxygen of argon gas or others now. Furthermore the current 
density metelgXice 55 for measuring the current density of the ,on beam ,n 
Sis container 40 and the pressure gage 55 for measuring the pressure ,n the 
Sorementioned container 40 are attached in the aforementioned membrane 

JETS' ZTT^SS^U-*-- thin f„m of YSZ is formed on the 
taoe-like base material 1 using the manufacturing installation of the 
aforementioned composition is explained, In order to form -P**™^ ™ 
the tape-like base material 22, while carrying out vacuum length of the inter. or of 
Ihe membrane formation processing container 40 which has contained the base 
material 22 using the target 36 which consists of YSZ and considering as reduced 
pressure atmosphere, a base material 1 is sent out to the base-material electrode 
holder 23 at the rate of predetermined from the base-material sendmg-out bobbin 
24, and the ion source 39 and the spatter beam irradiation equipment 38 are 

operated further. -.^^t- in 

[00191 If an ion beam is irradiated from the spatter beam irrad ia t.on equipment 38 
to a target 36, the constituent particle of a target 36 will be begun to beat, and it 
will come flying on a base material 1. And from the ion source 39, for example, the 
mixed ion beam of Ar ion and oxygen ion is irradiated, the polycrystal thin filrn of 
desired thickness is formed, and the base material 1 of the shape c-f a tape after 
membrane formation is rolled round in the base-material winding bobbin 25 at the 
same time it makes the constituent particle begun to beat from the target 36 
deposit on the base material 1 sent out on the base-material electrode holder 23. 
[0020] The degree theta of incident angle at the time of irradiating an ion beam 
here has the desirable range of 50 - 60 degrees, and it is just over or below 55 
degrees more preferably. If theta is made into 90 degrees here, although 
orientation of the c axis of a polycrystal thin film is carried out right-angled to the 
membrane formation side on a base material 22. since a field (111) stands on the 
membrane formation side of a base material 22, it is not desirable. Moreover, if 
theta is made into 30 degrees, a polycrystal thin film will not carry out even c axis 
orientation. If ion beam irradiation is carried out with the degree of incident angle 
of the above desirable ranges, the field (100) of the crystal of a polycrystal thin 
film will come to stand. By performing sputtering, performing ion beam irradiation 
with such a degree of incident angle, the a-axes and b-axes of a crystallography 
axis of YSZ which are formed on a base material 1 are mutually turned in the same 
direction, and can carry out orientation within a field along a field parallel to the 
upper surface (membrane formation side) of a base material 1. [ of a polycrystal 

thin film ] . 
[0021] Here, if the atom is deposited on the base material of the usual non- 
orientation, irradiating an ion beam, although both the good atom of the good 
stacking tendency of a list and the atom of the bad state of the bad stacking 
tendency of a list tend to accumulate in the initial stage of atomic deposition, as a 
result of an ion beam's flipping off the bad atom of the list of these many, 
especially in the initial stage of deposition, a membrane formation rate becomes 
bad however, the atom of YSZ out of which it is going to come and which it is 
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going to deposit on this base material 1 what [ whose ] is used in ^ ^s^is the 
base material 1 which raised the stacking tendency as a "^^^^^ 
beforehand The result which is going to carry out or.entat.on 
where it is going to deposit on a non-orientation base material. Since the rate of 
The atl which exists in the good stable position of a stacking tendency becomes 
Wgh ft becomes easy to deposit the good atom of the good stacking tendency of a 
tilt in the initial stage of deposition and a membrane formation rate .mproves, the 
ll yc^S Tl as a good interiayer of a stacking tendency genera^ earl* 
F00221 1 And if it forms by the forming-membranes methods, such as sputtering and 
a laserCacul 1 deppsition, on the po.ycrystal thin film 2 with which the .am.nat.ng 
of the oxide superconductivity layer 4 was carried out oh the polycrystal th.n film 2 
formed as mentioned above, for example, the grain-boundary inclination was 
arranged with a sufficient precision as mentioned above, it will grow ep.tax.ally and 
crystallize so that the oxide superconductivity layer 4 by which a laminating is 
carried out on this polycrystal thin film 2 may also be adjusted in the stacking 
tendency of the polycrystal thin film 2. Therefore, the oxide superconduct.v.ty layer 
4 formed on the aforementioned polycrystal thin film 2 does not almost have 
disorder in a crystal stacking tendency, the c axis which cannot pass the e ectrical 
and electric equipment easily in the thickness direction of a base material 1 carries 
out orientation in each of the crystal grain which constitutes this oxide 
superconductivity layer 4. and a-axes or b-axeS are carrying out orientation in the 
length direction of a base material 1. Therefore, since the obtained oxide 
superconductivity layer is excellent in the quantum unity in the grain boundary and 
does not almost have degradation of the superconductivity property in the gram 
boundary it becomes easy to pass the electrical and electric equipment in the 
length direction of a base material 1 , and the critical current density of the same 
grade as the oxide superconductivity layer which forms on MgO or the single 
crystal base material of SrT03, and is obtained high enough is obtained. 
[0023] By the way. as shown in drawing. 2 . after forming the polycrystal thin film 2 
on a base material 1. the polycrystal thin film 6 of further the product made from 
the same material may be formed on the polycrystal thin film 2 by the usual 
spatter (the spatter and the bias spatter method do not perform ioh beam 
assistance) which is not the IBAD method, and the interiayer of two-layer 
structure may be formed. Here, if the polycrystal thin film 6 is formed on the good 
polycrystal thin film 2 of the crystal stacking tendency by the IBAD method, since 
the polycrystal thin film 6 will grow epitaxially to the polycrystal thin film 2 and will 
grow easily, also let the crystal stacking tendency of the polycrystal thin film 6 be 
a thing high enough, thus, the oxide superconductivity of the structure shown in 
drawing 2 by forming the oxide superconductivity layer 4 on it while being able to 
obtain easily the interiayer (thing of the thickness of the part which doubled the 
polycrystal thin film 2 and the polycrystal thin film 6) of thickness sufficient in the 
form to carry out where the fault of the IBAD method membrane formation speed 
is slow is compensated and being able to obtain polycrystal base-material 3' 
equipped with the polycrystal thin films 2 and 6 of sufficient thickness, if it 
becomes — a conductor can be obtained 
[0024] 
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(Example 1) This metal tape was processed into 80 micrometers in thickness an 
oppressive total with the number path of hot rolling processings (600 degrees C) 
using the pressure roll of cemented carbide using the metal tape with a th.ckness 
of 1mm it is thin from Hastelloy A (nickel58%, Mo20%, Mn2.0%. Fe20%). Then, heat 
treatment which cools this metal tape after 5-hour heating at 1500 degrees C 
more than a recrystallizing temperature was performed, and the metal tape base 
material which has a recrystallization texture was obtained. The average of the 
surface roughness of the metal tape after this rolling was **20nm or less. Then, 
the manufacturing installation of the polycrystal thin film of composition of being 
shown in drawing: 3 was used, vacuum length of the interior of a membrane 
formation processing container of this manufacturing installation was carried out 
with the rotary pump and the cryopump, and it decompressed to 3.0x10 to 4 torrs. 
A target uses the thing made from YSZ (stabilized zirconia). Moreover, spatter 
voltage 1000V, Set the degree of incident angle of the ion beam which makes it 
generate from 100mA of spatter current, and the ion source as 55 degrees to the 
normal of the membrane formation side of a base material, and are set the 
assistant voltage of the ion source as 300V, and the current of the ion source is 
set as 60mA. While making the constituent particle of a target deposit on a base 
material, the ion beam was irradiated and the polycrystal thin film of YSZ of the 
shape of a film with a thickness of 0.5 micrometers was formed over 1 hour. 
[0025] The result which performed the X diffraction examination by the theta- 
2theta method for having used CuK alpha rays about the polycrystal thin film of 
obtained YSZ, The peak of the field (200) of YSZ or (400) a field is accepted, and 
that in which the field (1 00) of the polycrystal thin film of YSZ is carrying out 
orientation along the field parallel to a base-material front face can be presumed. It 
became clear that the polycrystal thin film of YSZ carries out orientation of the c 
axis at right angles to the membrane formation side of a base material, and is 
formed. 

[0026] Next, it measured whether in this polycrystal thin film of YSZ, the a-axis or 
b-axis of a polycrystal thin film of YSZ would carry out orientation. For the 
measurement, as shown in drawing. 6 , while irradiating an X-ray at an angle theta 1 
at the polycrystal thin film 2 formed on the base material 1 In the vertical plane 
containing an incidence X-ray, install the X-ray counter 58 in the position of the 
angle of 2theta1 to an incidence X-ray, and the value of the level angle phi to the 
vertical plane containing an incidence X-ray is changed suitably. That is, the 
stacking tendency of the a-axes of the polycrystal thin film 2 or b-axes was 
measured by measuring the diffraction strength obtained when only an angle of 
rotation phi makes it rotate as a base material 1 is shown in an arrow in drawing 6 . 
Consequently, when phi was made into 90 degrees and 0 times in the case of the 
polycrystal thin film of this example, the peak of the field (1 1 1) of YSZ appeared 
every 90 degrees to the angle of rotation phi. This is equivalent to the peak (011) 
of YSZ within a substrate side, and it became clear that the a-axes or b-axes of a 
polycrystal thin film of YSZ is carrying out orientation. 

[0027] Furthermore, the crystal stacking tendency in each crystal grain of the 
polycrystal layer of the polycrystal thin film of obtained YSZ was measured. In this 
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10 degrees made clear the grain-boundary inclination of the «Y"**»™ * the 
obtained polycrystal thin film, and it became clear to have a good stackmg 

loot] next, the polycrystal thin film top of Above YSZ - laser vjjcuum 
evaporationo equipment - using - an oxide superconduct,v,ty laySr with a 
thickness of 1.0 micrometers — forming — oxide superconduct.v.ty — the 
conductor was produced as the target with which this laser vacuum evaporationo 
equipment is equipped - Y1.0Ba2.0Cu 3.007-x - the target which consists of 
^^superconductors of composition was used After having introduced oxygen 
into the interior after decompressing the interior of a membrane formation 
processing room to 1x10 to 6 torrs, and considering as 2x10 to 3 ^torrs laser 
vacuum evaporationo was performed. ArF laser with a wavelength of 1 93nm was 
used as laser for target evaporation, after [ this membrane formation ] and 400 
degreeC _ for eo minutes and the inside of oxygen atmosphere — setting a 
thin film — heat-treating — oxide superconductivity — the conductor was 

[0029] e this oxide superconductivity — as a result of cooling a conductor to 77K by 
liquid nitrogen and measuring critical current density by 4 terminal method on 
condition that external magnetic field 0T (tesla), critical-current-density -8.2x10 
A/cm2 was shown, and it has checked demonstrating a very excellent 
superconductivity property 

[0030] (Example of comparison) Instead of the stacking-tendency metal tape wh.ch 
has the texture of the aforementioned example, although the completely same 
processing as an example was performed using the metal tape made from a 
Hastelloy of non-orientation into which it is not processed and the mterlayer of 
YSZ with a thickness of 0.5 micrometers was formed on the base-material tape, in 
order to form an interlayer with a thickness of 0.5 micrometers, the same 
conditions as the above took 5 hours, this oxide superconductivity — although it 
has checked critical-current-density =8.0x10 A/cm2 being shown, and 
demonstrating an excellent superconductivity property equivalent to a previous 
example as a result of cooling a conductor 77K by liquid nitrogen ahd measuring 
critical current density by 4 terminal method on condition that external magnetic 
field 0T (tesla). when the non-orientation metal tape was used, it became clear 
that an interlayer* s membrane formation takes 5 times as many time as this 

[Effect of the Invention] If it is in a stacking-tendency polycrystal base material 
according to claim 1 as explained above, since it is the stacking-tendency 
polycrystal basa material to. which it comes to provide a base material and a 
stacking-tendency pPlycrystal interlayer, and the laminating of the stacking 
tendency functional layer is carried out. it consists of a high degree-of-hardness 
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m eta, of the high-marting Pff^^^S^^lJS 

base matenal of the steck '"B "" tendonoy of the stacking-tendency 

since orier*at,on also of the ^^ e °™ g n ^ n polyc ^ sta | interlayer oan be easily 
functional ayer formed on a £ jnteHayer , the staoking- 

^anX^Cer xoelle^n the crystal ^ tjnjW- a 

o^es^^^^^ 

ran aoolv also to the use on which mechanical stress tends to act. 
rOM2^moreover superconductivity according to claim 2, if it is m a conductor 
Snce i ^o^sof a high degree-of-hardness metal of the high-melting point of 
cubic system the base material made into rolling texture, the 
ISZZmL*** formed on this base materia, and the ox.de 
Clr formed on this stacking-tendency polycrystal interlayer are provided and it is 
o^S^Sodby the bird clapper While what has the good polycrystal interlayer of 
t%£*££^W easily on the good base material of the stacks tendency 
made into roLg texture Is obtained The crystal stacking tendency of the oxide 
s^n^dX layer formed on a stacking^endency polycrystal ^rtay^n 
also obtain the oxide superconductivity layer which could b « °f 
orientation easily according to a stacking-tendency polycrystal '" te w f s 

excellent in the crystal stacking tendency as a result, and was excellent m the 
superconductivity property, moreover, magnetic field apo.icat.or , usfes. such as a 
super-conductive magnet, a superconductivity electric organ etc. °" wh, f h 
intensity is high and mechanical stress tends to act s.nce a base matenal census 
of a high degree-of-hardness metal of the high-melting point of cub.c system, 

also receiving — intensity like — it is applicable satisfactory 

[0033] Next, in invention according to claim 3, it can consider as a rec.ystall.zat.on 
texture by performing strip processing of 90% or more of workab.lity at the 
temperature more than a recrystallizing temperature, and forming a base .material 
to the material which consists of a high degree-of-hardness metal of the high 
melting point of cubic system, and can consider as the good base matenal of a 
crystal stacking tendency. By and the thing for which an .on beam '^^ed 
from across and a stacking-tendency polycrystal .nterlayer is formed at the same 
time it makes an interlayer's constituent particle deposit on this base matenal In 
case it leaves alternatively only the good atom of the good crystal .stack.ng 
tendency of a list and it is made to deposit removing the atom which is made to 
deposit the atom which should constitute a stacking-tendency , ^crysta"*'" fib " 
on a base material, and is in the bad unstable position of a list by the ion beam 
Since an atom can be made to deposit with the priority to the good state of the 
good stacking tendency of a list according to the sta 1^*"*^? * Mk,n8 
tendency base material in the initial stage of depos.t.on. the good stacking 
tendency polycrystal interlayer of a stacking tendency can be formed in time 
To^XUore so that the stacking tendency of a base matenal may be met. 
moreover, the oxide superconductivity which was excellent in the 
superconductivity property which forms an oxide-superconduebvrty layer, and 
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which was excellent in the transition-current property as a result since it had by 
tZ good crystal stacking tendency on the stacking-tendency polycrystal interlayer 
and the oxide-superconductivity layer could be formed when becoming on the 
stacking-tendency polycrystal interlayer - a conductor can manu h fact "^' n *' r " e 
shorter than the conventional method, and there is an effect which can improve 
manufacture efficiency 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the oxide superconductivity equipped with the polycrystal thin film 
concerning this invention ~ it is the cross section showing the 1st operation 
gestalt of a conductor 

[Drawing 2] the oxide superconductivity equipped with the polycrystal thin film 
concerning this invention — it is the cross section showing the 2nd operation 
gestalt of a conductor 

[Drawing 3] It is the outline block diagram showing an example of the 
manufacturing installation of the polycrystal thin film used in case the polycrystal 
thin film of this invention is manufactured. 

[Drawing 4] It is the cross section showing an example of the polycrystal thin film 
obtained by enforcing the manufacture method of the conventional polycrystal thin 
film. 

[Drawing 5] It is the cross section showing other examples of the polycrystal thin 
film obtained by enforcing the manufacture method of the conventional polycrystal 

thin film. . 

[Drawing 6] It is the conceptual diagram of the equipment for measuring the crystal 

stacking tendency of a polycrystal thin film. 

[Drawing 7] It is the schematic drawing showing the crystal stacking tendency of 
the crystal grain which constitutes a polycrystal thin film. 
[Description of Notations] 

1 ... a base material and 2 ... a stacking-tendency polycrystal thin film (stacking- 
tendency polycrystal interlayer), 3. and 3' ... a polycrystal base material and 4 ... an 
oxide superconductivity layer (stacking-tendency stratum functionale). 5, and 5' ... 
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oxide superconductivity — a conductor 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1j 




[Drawing 2] 




[Drawing 3j 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 




[Translation done.] 
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